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n w m m* ■ (5) 

Haruo Okuno* : Diatomaceous earth in Setana-cho, Hokkaido (5) 

Navicula balcanica Hustedt (Fig. 1, m 1 )), Arch. Hydrob. 40: 928, pi. 40, figs, 
12-15 (1945). 

Valves broad elliptical, with slightly produced ends. Length about 28 g; breadth 
about 18,«. Raphe linear. Axial area narrow linear. Central area orbicular, with 
a punctum unilaterally. Striae strongly radiate, about 11-16 in 10/t, in the middle 
distinctlly longer and shorter. The present specimens are a little larger and with 
coarser striae than those reported by Hustedt from Balkan Peninsula. 

Occurrence: Baikatsu B (+) 

ilWTS'€»^ofi Hustedt ©f3®L/c%©i: ty 4* 

i f@t©,OT b Z b & i" «£ < —gbt b 0 

Navicula gastrum Ehrenberg (Fig. 1, n 2 >), V. Heurck, Synop. Diat. Belg. pL 
8, fig. 28 (1881); Wolle, Diat. N. Amer. pi. 10, fig. 2 (1894); Cleve, Synop. Nav. 
Diat. 2: 22 (1895); Hustedt in A. Schmidt, Atlas Diat. pi. 272, figs. 6-19 (1911); 

-, Bacill. : 305, fig. 537 (1930); Meister, Kieselalg. Schweiz, pi. 22, fig. 6 (1912); 

Mills, Index Diat. : 1047 (1934); Lavrenko, Freshw. Diat. : 324, pi. 187, fig. 1 
(1951).. 

Valves linear-lanceolate, with subrostrate ends. Length about 60 g; breadth 
about 29 g. Axial area narrow linear. Central area orbicular. Striae radiate, 6-8 
in 10/t, in the middle alternately longer and shorter, punctate, puncta about 13-16 
in 10/t. The present specimen was much broader than those hitherto reported, 
representing an intermediate form between Nav. gastrum and Nav . placentula 
(cf. Cleve, 1. c. : 23). 

Occurrence : Baikatsu B ( + ) 

C ©fgld; Nav. placentula (J|$ 30-70/t, ipg 14-28«, 10/t (C 6-9 

% ©tt fttøfMdSi?, bcb WGhb) b c ©13® K X b 

b Nav. placentula ttipItf^-^TSWC b, 4k&t$©^åå#^< b C b 

K X tlX Wc<> 29/i 4 h !)' * 

Nav. placentula <Dj(tfc&X \) & $ b K % <DT?^ \), Hustedt CO 12, 

* Botanical Laboratory, Kyoto University of Industrial Arts and 

Textile Fibers, Kita-ku, Kyoto. 

1-3) Figures were presented in the previous paper, No. 4, in Journ. Jap. Bot. 34: 
274 (1959). 
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13, 16 Ø, Meister ©|3:i? =t CF Wolle © 9 |3K 35 0 (Nav. placentula ) 

H> 0 b C b~C'td$ftfrK Nav. gastrum h 0 £©£ 

5 jC^IH© % ©tt^SlC-O V^Xtt iVaz/. gastrum 7^ t $ t ^fdJ^-tc'tt 2Vaz>. 

placentula t L, Pif f © ^ RIM£7KL“C©& 0 — ^ Gieve (1. c. : 23) tt, 

kiCT©8b&:tÉ©'J>v»2: i j^Stt i Bicfifc5^t^tt&i&»5 $ £* fcIBL 

t:v^s 0 littoXtorøiffi^MWt, $fblc-^[H| 

Gieve t filClélffl KM L 7ho 

Navicula humerosa Brébisson (Fig. 1, o 3 >), A. Schmidt, Atlas Diat. pi. 6, figs. 
3-5, 8 (1874); Peragallo, Diat, mar. France, pi. 27, fig. 20 (1908); Hustedt, Bacill. : 
311, fig. 559 (1930); Mills, Index Diat.: 1063 (1934). 

Fragment of a valve was found. Length about 64 p ; breadth about 25 p. 
Raphe with incrassate central pores. Axial area linear. Central area elliptic, 
transversely dilated. Striae radiate, 10-12 in 10 p, alternately longer and shorter 
in the middle; punctate, puncta about 20 in 10 p. 

Occurrence: Baikatsu A (+) . . . 

Schmidt © 5, 8 [Uttjl 45frWo 

COffitt-, tcfc U 

LrjSISaBHtæfch^KlilALTc % ilffi© t £ 

Navicula pseudoscutiformis Hustedt (Fig. 1, a), Bacill. : 291, fig. 495 (1930); 
Mills, Index Diat.: 1128 (1934). 

Syn. Navicula scutiformis f. minores Hustedt, 1. c. : 291. -- Nav. scutel- 

loides W. Smith var. laicalensis Skvortzov, Lavrenko, Freshw. Diat. : 337, pi. 198, 
fig. 5 (1951), syn. nov. 

Valves broad elliptical, about 15 p long and about 12 p broad. Axial arfea 
narrow, slightly dilated to the elliptical central area. Striae strongly radiate, about 
22-24 in 10^, in the middle part of the valve, alternately longer and shorter. 
Occurrence : Baikatsu B (+)• 

Hustedt .«§t Y> 5 0 røfl? BHt&JÉgfcfc 
X74 Kot^VTc/c 1 . 

Navicula setanensis Okuno, sp. nov. (Fig. 1, b-d; Fig: 2, a) • 

Valvae latae ellipticae, cum polis subrostratis, 27-4 8p Iongae, 14-22p latae. 
Raphe directa, poris centralibus approximatis. Area axialis anguste lanceolata, area 
centralis transapicaliter dilatata, irregulariter definita, uno latere cum poris 2 soli- 
tariis a stria remote dispositis ornata. Striae distincte punctatae, punctis ca. 15—18 
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in 10/q eae transapicales radiantes, prope polos densiores, 10-14 in 10//, ad medium 
inaequaliter abbreviatae. 

The present species is akin to Nav. balcanica, dementis, decussis, and exigua, 
but differs from them as shown in Table 1. 

Occurrénce : Baikatsu B ( + ). 

wm,N av. 

balcanica, dementis, decussis, exigua ^ ffi; 1 /till \), *b 



Fig. 1. a, Navicula pseudoscuUformis. b-d. Nav. setanensis. e, Pinnulårid microstauron 
var. Brebissonii. f, Pinn. gibba f. subundidata. g, h. Cymbella cistula. i, Cym, Stux- 
bcrgii var. robusta. j'. Gomphapleura Frickei. (a,- x1600J b-j, x 800.) 
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Table 1. Gomparison of Navicula setanensis, balcanica , dementis, decussis, 
and exigna. 



N. setanensis 

N. balcanica 

N. dementis ! 

N. decussis ! 

N. exigua 

Outline 

elliptical 

elliptical 

elliptical 

elliptical 

elliptical 

End 

subrostrate 

subrostrate 

rostrate 

rostrate 

rostrate 

Length (p) 

27-48 

16-22 

30-80 

23 

16-35 

Breadth (;/) 

14-22 

10-12 

10-22 

8 

7-15 

Striae in 
10;/ 

10-14 

16-22 

8-10 

12-15 

12-14 

Puncta in 
10;/ 

15-19 

? 

? 

p . 

? 

Stigma 

2 

1 

2 

1 

- 


Piimularia gibba Ehrenberg f. subrmdulata Mayer (Fig. 1, f), Hustedt, 
Bacill. : 327, fig. 601 (1930); Mills, Index Diat. : 1283 (1934). 

Valves linear, tapering from the middle to the subcapitate ends, with triundu- 
late margins. Length about 50//; breadth 9 p. Raphe filiform, with approximate 
central pores and curved terminal fissures. Axial area linear lanceolate. Central 
area dilated to a transverse fascia reaching the margins. Striae 10-12 in 10;/, 
divergent in the middle, convergent at the ends. 

Occurrence : Baikatsu A ( + ). 

tttmåzmb 

Pinnularia microstauron (Ehrenberg) Gieve var. Brebissonii (Kiitzing) 
Hustedt (Fig. 1, e), Bacill.: 321, fig. 584 (1930); Lavrenko, Freshw. Diat.: 350, pi. 
208, fig. 4 (1951). 

Syn. Pinnularia Brebissoni Kiitzing, Bacill.: 93, pi. 3, fig. 49 (1865); A. 
Schmidt, Atlas Diat. pi. 44, figs. 17-19 (1875); Cleve, Synop. Nav. Diat. 2 : 78 
(1895); Mills, Index Diat.: 1273 (1934). 

Valves linear, with subcuneate ends. Length 48;/; breadth 11;/. Raphe fili¬ 
form, with approximate central pores and curved terminal fissures. Axial area 
lanceolate;- central area dilated to a fascia reaching the margins. Striae 10-11 in 
10;/, divergent in the middle, convergent at the ends. 

Occurrence : Abura B (+). 

fiCfe Kiitzing K Jt ty Pinn. Brebissoni b L ~Cj!3iSt cf 4l7cT», (D ~b Hustedt K £ 
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i ) Pinn. microstauron ©3£f§ h L A tlfc % Ot'l) 2> 0 ØJlLHj Lfc % © tt 

C i var. biundulata K&tfh X. 5 

kusk* t < i/tixMtLz) mm>?mt 

2: t % i"t?±la Hustedt <Dfg 584 H h £ < -ft5o 



Fig 2. a, Navicula setanensis. b. Cymbella aspera c, Cym. S tuxbergiiy ar. robusta 
d, Gomphopleura Frickei (a, X2500. b, x500 c, X900 d, x600.) 


Cymbella aspera (Ehrenberg) Cleve (Fig. 2, b), Synop. Nav. Diat. 1 : 175 
(1894); Hustedt, Bacill. : 365, fig. 680 (1930); Mills, Index Diat.: 544 (1833); 
Lavrenko, Freshw. Diat. : 453, pi. 282 (1951). 

Syn. Cymbella gastroides Kiitzing, Bacill.: 79, pi. 6, fig. 4a, b (1865); A. 
Schmidt, Atlas Diat. pi. 9, figs. 1, 2 (1885). 

Valves cymbiform, arcuate on the dorsal margin, slightly concave and with 
gibbous middle on the ventral side. Length about 130-160/*; breadth about 30- 
42/*. Raphe arcuate. Axial area linear, broad, slightly dilated in the middle. 
Striae 5-8 in 10/*, punctate, puncta 11-12 in 10/*. 

Occurrence: Baikatsu B ( + ). 

Cymbella <D 1 fit? Cym. lanceolata fSMMt. 10/* K 15—18) (Cffjir 

*> s c t 'PWÅ-p t s 
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Cymbella cistula (Hemprich) Kirchrier (Fig. 1, g, h). Hustedt, Bacill. : 363, 
fig. 676a (1930); Mills, Index Diat.: 547 (1933); Lavrenko, Freshw. Diat.: 450, pi. 
279, fig. 3 (1951). 

Syn. Cocconema cistula Hemprich, A. Schmidt, Atlas Diat. pi. 10, figs. 1-5, 

24-26 (1885). - Cym. Jimboi Pantocsek, F'oss. Bacill. Ung. 3 : 42, pi. 8, fig. 

130 (1903). 

Valves cymbiform, with arcuate dorsal margin, and centrally gibbous ventral 
margin. Length about 50-62/i; breadth about 15-17/i. Raphe arcuate. Axial area 
narrow, linear, central area slightly dilated. Striae 6-9 in 10/i, coarsely lineate, 
lineolae 18-20 in 10/i. On the ventral side of the central area with a distinet row 
of 1-3 stigmas. 

Occurrence : Baikatsu A (+). 

Cym. affinis, tumida £ hib', Cflbhld 

£ å (Hustedt, 1. c. :362, 366) 0 

W % (D b o Pantocsek T^ilfiPTIÉ £ L “C irf X V> h Cym. Jim¬ 
boi 10jM K 12 i: IB £ 6 0 tfcfø® 

l % io/i k 12 & t tt^r b-f, mmvM&K x. £ & % 
&v*£zh%%>*), ■fcmtm&bti&o 

Cymbella Stuxbergii Cleve var. robusta Okuno, var. nov. (Fig. 1, i; Fig. 
2, c). 

Valvae cymbiformes; ventre subeoneavae, ad medium leviter inflatae, dorso 
elevatae, polis rotundatis, non productis, ca. 85/i longae, ca. 28/i latae. Raphe 
arcuata, nodulis terminalibus dorsaliter ineurvatis. Area axialis linearis, centralis 
late elliptica et hine in parte ventrali poris 5-7 a striis ventralibus remote dispositis 
ornata. Striae ca. 6-7 in 10/i, puctatae, punetis 10-13 in 10/i. 

In Cym. Stuxbergii, three varieties (vårr. genuina, intermedia, siberica ) have 
hitherto been described, and the present new variety is closely akin to var. sibe¬ 
rica, from which it differs principally by the coarser striae and puneta. 

Occurrence : Baikatsu A ( + ). 

■ Cym. Stuxbergii K tt vårr. genuina, intermedia, siberica <r> 3 Kgfjf i) »f3SS c? ftX 
W h (Gleve-Euler, Diat. Schw. u. Finn. 4 : 164, fig. 1252. 1955) 0 (i 

#P9 < , C £ X var. siberica (C® % L^L, Zflb X ZS&M 

ip‘&re$>&Z£ (siberica Xfe 10/i 10-12 20®), 

m-mm £Wc<mtixv>z>t££ x&i-t & 0 

Gomphopleura Frickei Reichelt (Fig. 1, j; Fig. 2, d), Fricke in A. Schmidt, 
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Atlas Diat. pi. 247, figs. 1, 2 (1904); Mills, Index Diat. : 807 (1934). " : 

■- Valves linear-elavate, about 160-220/z long and about 20-30/z broad. Median 
nodule narrow, linear., extending about half the length of the valve, then forking 
at the ends. Forks about one-fourth the length of the valve. Gostae about 8 in 
10/G in the middlé transverse, at the end radiate; between each two costae with 
double rows of puncta, puncta about 14-16 in 10/z. On each side of the median 
nodule, with a longitudinal, irregularly undulating hyaline line. Endemic fossil. 
Reichelt’s specimens too, were from the present locality. 

Occurrence : Baikatsu A ( + ). 

Gomphopleura gtt Reichelt IC iotTfp?) ti/c % <D~C% å £ t li 

Gomphonema Kfc < , —* <Dfflm<OWå, WM& i ?L U K. '£ fct 

Gomphonema ti h HL < M % & % L <0 M K hi C ti "£ “t? 4 g (Gørø- 

phopl. Frickei , nobilis, Pantocsekei, Pfleijferii, Mills, Index Diat. : 807) Jl~C 

kJICy f " 4^0 ZzQb'b Gomphopl. Frickei (i Reichelt (C £ o “C Sentenai QUffl) 

mh-fiM t l £ jl/c % ©t, ^ c ^%fbs 

Sammary 

The diatomaceous earth in Setana-cho (outcrops at Abura A, B, Baikatsu A, 
B), Hokkaido is of Miocene fresh water origin. The earth is 5-25m thick; the 
overburden about l-3m thick. Mining is in progress under the operation of the 
Hokkaido Diatomite Gompany. The refined earth is used as the carrier of insecti- 
eides, the thermal insulator, etc. The component fossil diatoms were studied by 
Pantocsek (1903), Reichelt (1904), and by the present writer (1958-59), and in total, 
the following fossils covering 15 genera, 33 species, 15 varieties, and 6 forms -were 
reported. ■ . ....... 

Dominants and subdominants: Melosira grannlata (Ehr.) Ralfs (Dom. Abura 

A) - f. curvata Grun. (Subdom. Abura A) - var. angustissima Mull. (Sub- 

dom. Abura A) - var. islandica (O. Midi.) Okuno, comb. nov. (Syn. Mel. Ha- 

radaae Pant., and hokkaidoana Pant., syn. nov. Dom. Abura B, Baikatsu B. Subdom. 

Baikatsu A) -- i. delicatida Okuno, f. nov. (Subdom. Abura B, Baikatsu A, B) 

- f. tenella (O. Midi.) Okuno, nom. nov. (Syn. Mel. arcuata Pant., syn. nov. 

Dom. Baikatsu A. Subdom. Abura B, Baikatsu B). 

Accompanies: Achnanthes flexella Kiitz. var. arctica (Lag.) A. GI. - Ach. 
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Jentzschii (Grun.) Schulz - Ach. Ostrupi (A. GI.) Hust.- Amphora strigcita 

Pant. - Caloneis silicula (Ehr.) GI. var. genuina GI. - Cocconeis Jimboi 

(Pant.) Okuno, comb. nov. (Syn. Surirella Jimboi Pant., syn. nov.) - Coscino- 

discus Haradaae Pant. - Cos. hokkaidoensis Okuno, sp. nov. - Cosmiodiscus 

elegans Grev. var. inermis (Pant.) Fr. (Syn. Stephanodiscus Kanitzii Grun. f. iner- 

mis Pant.) - Cymbella aspera (Ehr.) GI. - Cym. cistula (Hemp.) Kirch. 

(Syn. Cym. Jimboi Pant.) - Cym. perdurrans Pant. - Cym. Stuxbergii Cl. 

var. robusta Okuno, var. nov. -- Diploneis finnica (Ehr.) GI. var. Clevei (Font.) 

Hust.? - Eunotia Clevei Grun. - Kun. indica Grun. - Eun. japonica 

Pant. - Eun. monodon Ehr.? - Eun. pectinalis (Dillw.? Kiitz.) Rab. var. 

undulata Ralfs - Fragilaria bicapitata A. May. (Syn. Diatoma anceps (Ehr.) 

Grun. var. fossilis Pant.) -- Frag. bivittata Pant. - Frag. japonica Pant. 

- Frag. leptostauron (Ehr.) Hust. var. rhomhoides Grun. - Gomphopleura 

Frickei Reich. - Melosira excentrica Pant. - Mel. japonica Pant. -- Mel. 

scabro Oster. - Navicula arcuata Pant. (A large form of Nav. Pusio Cl. ?)- 

Nav. assymetrica {—diversal) Pant. - Nav. balcanica Hust. - Nav. debilis 

Pant. - Nav. gastrum Ehr. - Nav. Haradaae Pant. - Nav. humerosa 

Bréb. - Nav. Jimboi Pant. - Nav. pseudoscutiformis Hust. - Nav. seta- 

nensis Okuno, sp. nov. -- Pinnularia gibba Ehr. f. subundidata May. - Pimi. 

microstauron (Ehr.) GI. var. Brebissonii (Kiitz.) Hust. - Tetracyclus ellipticus 

(Ehr.) Grun. (Syn. Stylobiblium ovale Pant., and polygibbum Pant.) - var. con- 

stricta Hust. - f. apicidata Okuno, f. nov. - var. lancea (Ehr.) Hust. (Syn. 

Stylobiblium inflatum Pant., and Jimboi Pant.) - Tetr. ellipticus var. lancea f. 

.elongata Hust., and f. lata Hust., syn. nov.) - f. subrostrata (Ehr.) Hust. -- 

var. latissima Hust. (Syn. Stylobiblium carinatum Pant. and Haradaae Pant.)- 

Tetr. lacustris Ralfs (Syn. Tetr. lacustris var. fossilis Pant.) - var. elongata 

Hust. (Syn. Tetr. tripartitus Br. et Hér. var. gracilis Hér. et Perag., syn. nov.) 
- var. strumosa (Ehr.) Hust. 
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